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3. 



In the Oaims 



PLEASE ENTER THE FOLLOWING AMENDMENT WrrHOLIT PREJUDICE OR 
DISCLAIMER. 

1, (Original) An N-sxibstituled piperazine acetic acid active ester compound of the 



or a salt thereof, wherein; 

LG is the leaving group of an active ester; 
X is O or S; 

Y is a straight chain or branched CK16 alkyl group or a straight chain or 
branched C1-C6 alkyl ether group wherein the carbon atoms of the alkyl 
group or alkyl ether group each independently comprise linked hydrogen, 
deuterium or fluorine atoms; 

each Z is independently hydrogen, deuterium, fluorine, chlorine, bromine, 
iodine, an amino acid side chain, a straigt^t chain or branched C1-C6 alkyl 
group that may optionally contain a substituted or unsubstituted aryl 
group wherein the carbon atoms of the alkyl and aryl groups each 
independently comprise linked hydrogen, deuterium or fluorine atoms, a 
straight chain or branched C1-C6 alkyl ether group that may optionally 
contain a substituted or unsubstituted aryl group wherein the carbon 
atoms of the alkyl and aryl groups each independentiy comprise linked 
hydrogen, deuterium or fluorine atoms or a straight chain or branched CI- 
C6 alkoxy group that may optionally contain a substituted or 
unsubstituted aryl group wherein tiie carbon atoms of the alkyl and aryl 
groups each independently comprise linked hydrogen, deuterium or 
fluorine atoms; and 



formula: 
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optionally the N-substituted piperazine acetic add active ester comprises one or 
more heavy atom isotopes. 

2. (Original) The compound of claim 1, wherein the N-substituted piperazine acetic 
add active ester is isotopically enriched with one or more heavy atom isotopes. 

3. (Original) The compound of claim 1, wherein the N-substituted piperazine acetic 
add active ester is isotopically enridied with three or more heavy atom isotopes. 

4. (Currently Amended) The compound of claim 1, wherein LG is: 




NO2 ? CI 9 F 5 
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and wherein X is O or S. 

5. (Canceled) 

6. (Original) The compound of daim 1, wherein LG is N-hydroxysucdnimide. 

7. (Original) The compound of claim 1, wherein each Z is independently hydrogen, 
deuteriunv fluorine^ chlorine, bromine or iodinc- 

8. (Original) The compound of claim 1, wherein each Z is independenfly hydrogen, 
methyl or methoxy. 

9. (Original) The compound of daim 1, wherein Y is methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl or ^erf -butyl. 

10. (Original) The compound of daim 1, wherein X is ^K) or ^''O. 

11. (Original) The compound of claim 1, wherein each nitrogen atom of the piperazine 
rii^ is independently or ^N. 

11 
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12. (Original) The compound of claim 1 of the fonnula: 

Z Z 

c — c- ? z 

/ \ 1/ 

Y N N— C* 

\ / \ 

*C— C* C* — LG 

wherein 

each C* is independcnliy or *'C; 

LG is the leaving group of an active ester; 

X is O pr S; 

Y is a straight chain or branched C1-C6 alkyl group or a straight chain or 
branched C1-C6 alkyl ether group wherein the carbon atoms of the alkyl 
group or alkyl ether group each independently comprise linked hydrogen^ 
deuterium or fluorine atoms; 

each Z is independently hydrogen^ deuterium/ fluorine, chlorine, bromine^ 
iodine, an amino acid side chain, a straight chain or branched C1-C6 alkyl 
group that may optionally contain a substituted or unsubstituted aryl 
group wherein ttie carbon atoms of the alkyl and aryl groups each 
indep>endently comprise linked hydrogen, deuterium or fluorine atoms, a 
straight chain or branched C1-C6 alkyl ether group that may optionally 
contain a substituted or imsubstituted aryl group wherein the carbon 
atoms of the alkyl and aryl groups each independently comprise linked 
hydrogen^ deuterium or fluorine atoms or a straight chain or branched Cl- 
C6 alkoxy group that may optionally contain a substituted or 
unsubstituted aryl group wherein the carbon atoms of the alkyl and aryl 
groups each independently comprise linked hydrogen, deuterium or 
fluorine atoms. 

13. (Original) Thecompoundof claim2of theformtila: 
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wherein, LG is ttte leaving group of an active ester. 

14. (Original) The compound of claim 13, wherein the compound is a mono-TFA salt, a 
mono-HCI salt, a bis-TFA salt or a bis-HCl salt. 

15. (Currently Amended) The compound of claim 13, wherein each incorporated heavy 
atom isotope is present in at least 80 percent isotopic purit y, in at least 93 percent or 
isotopic puritv or in at least 96 percent or isotopic puritv . 

Claims 16-17 (Canceled) 

18. (Original) The compound of claim 13, wherein LG is N-hydroxysucdnimide. 

19. (Currently Amended) The compound of daim 13, wherein LG is: 
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^ X== X= 




X X X 




NO2 > 
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■X^ ^OCH3 
I 





N 



or „ ^ 

-x—^^^s/ CH3SO.- 



and wherein X is O or S. 

20. (Canceled) 

21. (Original) The compound of claim 1, wherein the N-substituted piperazine acetic 
acid active ester is a mono-TFA salt a mono-Ha salt, a bis-HQ salt or a bis-TFA 
salt 

22. (Currently Amended) The compound of daim 2, wherein each incorporated heavy 
atom isotope is present in at least 80 percent isotopic purity^, in at least 93 T?eroeQt 
isotopic purity or in at least 96 percent isotopic puritv. 

Oaims 23-24 (Canceled) 

25. (Withdrawn - Currently Amended) A method comprising: 

reacting an N-substituted piperazine acetic acid compound of the formula: 



z z 

XH 



Y 

2 ^ 



2 

or a salt thereof/ 
with: 1) a compound of the formula: 

o 

X 
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and, if the piperazditG acetic add compound is a salt, 2) optionally with a base 
strong enough to deprotonate the basic nitrogen atoms of the piperazine rinig; 
to thereby form an N-substituted piperazine acetic acid active ester of the 
formula: 




or a salt thereof^ wherein; 

Hal is a fluorine, chlorine, bromiiie or iodine; 
LG is the leaving group of an active ester; 
X is O Of S; 

Y is a straight chain or branched C1-C6 alkyl group or a straight chain or 
branched C1-C6 alkyl ether group wherein the carbon atoms of die alkyl 
group or alkyl ether group each ind^endcntly comprise linked hydrogen, 
deuterium or fluorine atoms; 

each Z is independently hydrogen, deuterium, fluorine, chlorine, bromine, 
iodine, an amino acid side chairs a straight chain or branched C1-C6 alkyl 
group that may optionally contain a substituted or tmsubstituted aryl 
group wherein the carbon atoms of the alkyl and aryl groups each 
independently comprise linked hydrogen^ deuterium or fluorine atoms, a 
straight chain or branched C1-C6 alkyl ether group that may optionally 
contain a substituted or unsubstituted aryl group wherein the carbon 
atoms of the Eilkyl and aryl groups each independently comprise linked 
hydrogen, deuterium or fluorine atoms or a stredght chain or branched CI- 
C6 alkoxy group that may optionally contain a substituted or 
unsubstituted aryl group wherein the carbon atoms of the alkyl and aryl 
groups each independently comprise linked hydrogeiv deuterium or 
fluorine atoms; and 

optionally the N-substituted piperazine acetic add moiety comprises one 
or more heavy atom isotopes; and 

16 
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optionally treating the N-substituted piperazine acetic acid active ester with an 
add. 

(Withdrawn) The method of claim 25, wherein the N-substituted piperazine acetic 
acid active ester is isotoplcally enriched with one or more heavy atom isotopes. 

(Withdrawn) The method of claim 25, wherein the N-substituted piperascine acetic 
acid active ester is isotopically enriched with three or more heavy atomisotopes. 

(Withdrawn) The method of claim 25, wherein the acid is HQ or TFA. 

(Withdrawn - Currently Amended) The mcttiod of claim 26, wherein each 
incorporated heavy atom isotope is present in at least 80 percmt isotopic purity Jn 
at lea^t 93 percent isotopic purity or in at least 96 p ercent isotopic purity. 

Claims 30-31 (Canceled) 

32. (Withdrawn - Currently Amended) The method of claim 25, wherein LG is: 




26. 

27. 

28. 
29. 
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and wherein X is O or S. 

33. (Canceled) 

34. (Withdrawn) llie melhod of daim 25, wherein LG is N-hydrcwysuccinimide. 

35. (Withdrawn) The method of daim 25, v/bst^ eadi Z is independently hydrogen, 
deuteriuzn, fluorine, diloiine, biomine or iodine. 

IS 
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36. (Withdrawn) The method of daim 25, wherein each Z is independently hydrogen, 
methyl or methoxy. 

37. (Withdrawn) The method of claim 25, wherein Y is methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl or tert-hutyl. 

38. (Withdrawn) The method of claim 25, wherein X is or ^^O, 

39. (Withdrawn) The method of claim 25, wherein each ritrogen atom of the 
piperazine ring is Independently or ^N. 

40. (Withdrawn) The method of daim 25, wherein ttie compound to be reacted has the 
formula: 




wherein, 

each C* is independently or ^^C; 

LG is the leaving group of an active ester; 

X is O or S; 

Y is a straight chain or branched C1-C6 alkyl group or a straight chain or 
branched C1-C6 alkyl ether group wherein the carbon atoms of the alkyl 
group or alkyl ether group each independently comprise linked hydrogen, 
deuterium or fluorine atoms; 

each Z is independently hydrogen, deuterium, fluorine, chlorine, bromine, 
iodine, an amino acid side chain, a straight chain or branched C1-C6 alkyl 
group that may optionally contain a substituted or unsubstituted aryl 
group wherein the carbon atoms of the alkyl and aryl groups each 
independently comprise linked hydrogen, deuterium or fluorine atoms, a 
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straight chain or branched C1-C6 alkyl ether group that may optionally 
contain a substituted or unsubstituted aryl group wherein the carbon 
atoms of the alkyl and aryl groups each independendy comprise linked 
hydrogen, deuterium or fluorine atoms or a straight chain or branched Cl- 
C6 alkoxy group that may optionally contain a substituted or 
unsubstituted aryl group wherein the carbon atoms of the alkyl and aryl 
groups each independently comprise linked hydrogen^ deuterium or 
fluorine atoms. 



41. (Withdrawn - Currently Amended) The mettiod of daim 25, wherein ttie 
product of the reaction is an N-methyl piperazine acetic add active ester of the 
fonnula: 



tsi-"C 



/ \ 



,C LG 



18, 



1Sk 



N — C 
O 



or — N i5n_i3c 

"C-"C ,C— LG 



wherein, LG is the leaving group of an active ester. 



42. (Withdrawn - Currently Amended) The method of daim 41, wherein eadt 

incorporated heavy atom isotope is present in at least 80 percent isotopic purity^ 
at least 93 percent isotopic ptmtv or in at least 96 percent isot opic puritv. 

Claims 43-44 (Canceled) 



45, (Wlti\drawn - Currently Amended) The method of daim 41, wherein LG is: 
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NO2 » 
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TV 

N 



.OCHs 



or 




S+ CH3SO4 




0CH3 



and wherein X is O or S. 

46. (Canceled) 

47. (Withdrawn) The method of claim 41, wherein LG is N-hydroxysuccinimide. 

48. (Withdrawn) The method of claim 41, wherein the N-substituted piperazinc acetic 
add active ester is a mono-TFA salt, a mono-HQ salt, a bis-HCl salt or a bia-TFA 
salt 

49. (Withdrawn) The method of daim 25, wherein the N'^ubstituted piperazinc acetic 
add active ester is a mono-TFA salt, a mono-HCl salt, a bis-HQ salt or a bis-TFA 
salt. 

50. (New) An isotopically enriched N-substituted piperazine acetic add compotmd of 
the formula: 




, or a salt thereof, comprising one or more heavy atom isotopeS/ wherein; 



XisOorS; 



Y is a straight chain or branched C1-C6 alkyi group or a straight chain or 
branched C1-C6 alkyl ether group whercdn the carbon atoms of the alkyl 
group or alkyl ether group each independently comprise linked hydrogeiv 
deuterium or fluorine atoms; 
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each Z is independently hydrogen, deuterium, fluorine, chlorine, bromine/ 
iodine, an amino acid side chain, a straight chain or branched C1-C6 alkyl 
group that may optionally contain a substituted or imsubstituted aryl 
group wherein the carbon atoms of the alkyl and aryl groups each 
independently comprise linked hydrogen, deuterium or fluorine atoms, a 
straight chain or branched Cl-CS alkyl ether group that may optionally 
contain a substituted or tu^ubstituted aryl group wherein the carbon 
atoms of the alkyl and aryl groups each independently comprise linked 
hydrogen, deuterium or fluorine atoms or a straight chain or branched Cl- 
C6 alkoxy group that may optionally contain a substituted or 
unsubstituted aryl group wherein the carbon atoms of tiie alkyl and aryl 
groups each indcpcsndentiy comprise linked hydrogen, deuterium or 
fluorine atoms. 

51* (New) An isotopicaUy enriched N-substituted piperazine compound of the 
formula: 




Y — N NH 

, or a salt thereof, comprising one or more heavy atom isotopes, wherein; 

Y is a straight chain or branched C1-C6 alkyl group or a straight chain or 
branched C1-C6 allg^l ether group wherein the carbon atoms of the alkyl 
group or alkyl ether group each independently comprise linked hydrogen, 
deuterium or fluorine atoms; £md 

each Z is independently hydrogen, fluorine, chlorine, bromine/ iodine, an 
amino acid side chain, a straight chain or branched Cl<16 alkyl group that 
may optionally contain a substituted or unsubstituted aryl group wherein 
the carbon atoms of the alkyl and aryl groups each independently 
comprise linked hydrogen or fluorine atoms, a straight chain or branched 
C1-C6 alkyl ether group that may optionally contain a substituted or 
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unsubstituted aryl group wherein the carbon atoms of the alkyl and aryl 
groups each mdependendy comprise linked hydrogen or fluorine atoms or 
a straight chain or branched C1-C6 alkoxy group that may optionally 
contain a substituted or unsubstituted aryl group wherein the carbon 
atoms of the alkyl and aryl groups each independently comprise linked 
hydrogen or fluorine atoms; 

wherein the N-methyl piperazine is isotopically enriched with either of ^^C 

and/or ^^N. 

52, (New) A mixture comprising the same anal3rte labeled with two or more different 
isobaric labels, wherein at least two of the labeled analytes are compounds of the 
formula selected from the group consisting of: 




OT a salt thereof. 

53. (New) A mixture of fragment ions of the same analyte labeled with two or more 
different isobaric labels selected for fragmentation and further analj^ in a tandem 
mass spectrometer, wherein at least two of ttie labeled analytes are compounds of a 
formula selected from the group consisting of: 
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/ \ ■J'C— Analyte / \ "^C— Analyte 

HgC— N V^C^ H3C— N ^ 



13 ^^^'^^ and ^ ^ ./^^_i3c^' 

H3C N ^^-^^C N C 

wherein all ion fragments are either positively or negatively charged. 



■Analyte 



54. (New) A compound of formula: 



including all possible salt forms thereof, wherein the compound represents all 
possible isotopically enriched N-substituted piperazine acetic acids comprising one 
or more heavy atom isotopes; 
wherein, 

X is O or S; 

Y is a straight chain or branched C1-C6 alkyl group or a straight chain or 
branched C1-C6 alkyl ether group wherein the carbon atoms of the aUcyl 
group or alkyl ether group each independently comprise linked hydrogen, 
deutenum or fluorine atoms; and 
each Z is independently hydrogen, fluorine, chlorine, bromine, iodine, an 
amino add side chain, a straight chain or branched C1-C6 alkyl group 
that may optionally contain a substituted or unsubstituted aryl group 
wherein the carbon atoms of the alkyl and aryl groups each 
indcpendeittly comprise linked hydrogen or fluorine atoms, a straight 
chain or branched C1-C6 alkyl ether group that nwy opHorudly contain a 
substituted or uxuiubstituted aryl group wherein the carbon atoms of the 
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alkyl and aryl groups each independently comprise linked hydrogen or 
fluorine atoms or a straight chain or branched C1-C6 alkoxy group that 
may optionally contain a substituted or unsiibsti tuted aryl group 
wherein Hie carbon atoms of the alkyl and aryl groups each 
independently comprise linked hydrogen or fluorine atoms. 
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